We report herein a study of the synthetic utility of the glucosyl triazole moiety in carbohydrate chemistry. A model glucosyl triazole was prepared by a modified Huisgen 1,3-dipolar cycloaddition reaction. The relative rate of cycloaddition was investigated using a variety of alcohol co-solvents and reaction temperatures. It was found that the reaction proceeded with similar efficiency irrespective of co-solvent, however mildly elevated temperatures (40 ºC cf. rt) increased the speed of reaction significantly (2 h cf. 8 h). The robustness of the triazole moiety was then interrogated under conditions typically encountered in carbohydrate chemistry reaction sequences -alcohol group protection/deprotection, nucleophilic displacement and Oglycosylation. The triazole integrity was retained in all cases studied as evidenced from full compound characterization. Finally, a diverse set of triazole-linked glycoconjugates was synthesized. Collectively our results demonstrated that the glucosyl triazole moiety was indeed a robust entity for carbohydrate chemistry.
presented in Table 1 . Irrespective of the co-solvent employed, the reaction to form 2 was complete within 2 h (as evidenced by TLC) when the reaction was carried out at a slightly elevated temperature (40 o C) ( Table 1 , entries [1] [2] [3] [4] [5] . Noteworthy is that when the coupling partner propargyl alcohol was employed also as bulk co-solvent this did not substantially increase the rate of reaction. An increased reaction time (8 h) was necessary to afford complete conversion when the reaction was conducted at room temperature ( Table 1 , compare entries 4 and 6), although the yields were similar (90 cf. 92%). The reactants were initially insoluble in all solvent media, but as the reaction progressed, a deep yellow, homogenous mixture was observed. In all cases the yield (following liquid-liquid extraction into CH 2 Cl 2 ) was high and exhibited minimal variability (79-92%). This simple work up provided material sufficiently pure for most ensuing synthetic purposes, however a final solid-phase extraction (SPE) purification step was employed to remove trace paramagnetic Cu (II) salts for the purpose of NMR analysis and the provision of analytically pure material. Reaction conditions were simple, requiring only vigorous stirring at the designated temperature within capped scintillation vials under air.
Insert Table 1
Next, the stability of the glycosyl triazole linkage towards commonly used carbohydrate chemistry reaction conditions was investigated (Scheme 2). Silyl, trityl, acetyl, benzoyl and benzyl alcohol protecting groups were all incorporated smoothly on to the alcohol moiety of 2 to generate compounds 3-7, respectively, with the triazole linkage remaining intact. Reaction conditions to remove these protecting groups were also compatible with the triazole linkage, either regenerating 2 or the globally deprotected analogue 11. Protection and deprotection yields were excellent with no baseline decomposition observed by TLC. Interestingly, the hydrogenation of the benzylated compound 7 was sluggish using typical conditions (H 2 , 5%
Pd/C), necessitating basic hydrogenation conditions (ie. H 2 , 30% Pd(OH 2 )/C). Removal of the benzyl ether in the 2 position of the sugar was potentially problematic, quite possibly due to steric hindrance imposed by the glucosyl triazole. Despite this, the free glucosyl triazole 11 was recovered in good yield (78%) after 24 h. Glycosylation of the triazole acceptor 2 using either typical Lewis acid-catalysis (BF 3 .Et 2 O) or Knoenigs-Knorr conditions (AgOTf) successfully generated 8 and 9, respectively, although yields were not high (53% and 41%, respectively). This was possibly due to the weak glycosyl acceptor nature of the triazole alcohol. Alternatively, the triazole may interfere with activation of the glycosyl donor through interaction with the Lewis acid; nonetheless, this provides rapid entry into disaccharide mimics. Finally, the azide displacement of the crude mesylated intermediate from 2 to form the triazole azide 10 provides a system for carrying out iterative click reactions.
Insert Scheme 2
Having established some of the chemical modifications available, we set out to synthesize a variety of glycoconjugates with diversity in both the carbohydrate and aglycone moieties.
Derivatives of hydrophobic bioactive compounds and synthetic precursors to more complex glycoconjugates were sought as part of our general focus on carbohydrate-based therapeutics. took 20 h to reach completion, the estradiol analogue 14 required only 30 minutes for completion under identical reaction conditions. Furthermore, both compounds were isolated by precipitation from cold water, although a final chromatographic purification step was required for these two compounds in order to remove traces of starting materials and Cu salts. Insert Table 2 The scope of the reaction can be expanded further by installing the azide/acetylene functionality into other positions on the carbohydrate ring and/or on to different carbohydrate partners to serve as a convenient and direct route to triazole-tethered disaccharide mimics. The triazole-tethered disaccharide 20 was formed in 78% yield from the 1,3-DCR of a 6-azido glucose analogue and a glucose-derived propargyl ether. This yield is an improvement over the glycosylations on 2 to synthesize the structurally related triazole-tethered disaccharides 8 (52%) and 9 (43% 
Insert chemical structure of compound 20

Conclusions
The facile Cu(I)-catalyzed 1,3-dipolar cycloaddition reaction has emerged of late as a potent tool in accessing diverse molecular architectures. Its versatility and potential is now starting to be realized in glycochemistry, providing expedient access to an interesting and relatively new family of pharmacologically relevant heterocyclic carbohydrates. Owing to the inherent complex nature of carbohydrate chemistry, especially concerning anomeric stereochemistry and stability, the reaction has not been sufficiently scrutinized as a viable alternative or addition to classical methods. We have successfully explored the utility of the reaction by examining the compatibility and tolerance of the conditions to pre-installed saccharide protecting groups, but also the stability of the installed triazole linkage under protection/deprotection sequences and glycosylations. The reaction is forgiving, mild, high yielding, simple to purify, and stereo-and regiospecific. Owing to such impressive versatility, we envisage the reaction to be useful addition to the arsenal of traditional solution-based reactions within carbohydrate chemistry. Further exploration of the scope of this chemistry will also include modification of other hydrophobic drug molecules to improve their water solubility. 27 Furthermore, due to the inherent robustness of the glycosyl triazole linkage, it is reasonable to expect the reaction to be compatible with existing solution-and solid-phase, convergent (block) and linear glycoprotein/peptide strategies.
Finally, recent regioselective access to the 1,5-disubstituted triazole from azide and alkyne precursors will expand the structural diversity available from the chemistry presented here.
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Experimental
General
Glycosyl azide precursors were prepared by phase transfer nucleophilic displacement of corresponding peracetylated α-glycosylbromide. 17 All reagents were purchased from commercial sources and were used without further purification. All solvents were available commercially dried or freshly dried and distilled prior to use. 1 H NMR (400 MHz), 13 C NMR (100 MHz), 2D
gCOSY and gHSQC spectra were recorded on a 400 MHz spectrometer with chemical shift values given in ppm (δ) relative to TMS (0.00 ppm) using CDCl 3 solvent unless otherwise stated.
Melting points are reported as uncorrected. High resolution electrospray ionisation mass spectra (HRESIMS) were recorded on a 4.7T Fourier transform mass spectrometer in positive ion mode unless otherwise stated. Reaction progress was monitored by TLC using Silica gel-60 F 254 plates with detection by short wave UV fluorescence (λ = 254 nm) and staining with 10% (v/v) H 2 SO 4 in ethanol char. Flash chromatography was conducted using flash silica gel (60 -240 mesh).
Solid phase extraction (SPE) was conducted using cartridges prepacked with silica sorbent. 
4-Hydroxymethyl-1-(2',3',4',6'-tetra-O-acetyl-β-D-glucopyranosyl)-1,2,3-triazole (2).
4-
4-Benzoyloxymethyl-1-(2',3',4',6'-tetra-O-acetyl-β-D-glucopyranosyl)-1,2,3-triazole (6).
To a solution of the alcohol 2 (200 mg, 0.47 mmol) in dry CH 2 Cl 2 (5 ml) and Et 3 N (195 μL, 1.41 mmol, 3 equiv) was added benzoyl chloride (52 μL, 0.71 mmol, 1.5 equiv) dropwise. The reaction stirred at rt for 2 h when found complete by TLC. CH 2 Cl 2 (5 mL) was then added and the organic layer washed consecutively with 1N HCl (2 x 5 mL), saturated NaHCO 3 (2 x 5 mL) and brine (5 mL). The organic layer was dried (MgSO 4 ), filtered and evaporated to afford crude, off-white solid which was recrystallized from hot absolute ethanol to afford the benzoyl ester 5 as an off-white, amorphous solid (220 mg, 88% 24; H, 6.37; N, 5.90; O, 13.49. Found: C, 74.64; H, 6.49; N, 5.71 .
Deprotection of perbenzyl ether 7 11. The perbenzyl ether 6 (20 mg, 0.03 mmol) was dissolved dry 1:2 CH 2 Cl 2 :methanol (~ 2 mL) and a catalytic amount of activated 30% Pd(OH) 2 /C was added. The vessel was placed under nitrogen, evacuated and then placed under an atmosphere of hydrogen and stirred at rt for 24 h. TLC indicated near reaction completion after ca. 24 h (8:2 ethyl acetate:hexanes and 1:9 water:acetonitrile). The mixture was filtered on celite and eluted several times with methanol. Evaporation of the filtrate afforded the pentol 11 as clear gum (6 mg, 78%). The solution was neutralized by the addition of diisopropylethylamine (100 μL, 0.57 mmol).
Insoluble silver salts were removed by filtration on celite and the crude product was eluted with 
